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Hadron-therapy monitoring with in-beam PET: measurements and simulations of the INSIDE PET scanner
OBJECTIVES
Hadrontherapy monitoring goal: Provide to clinicians information about the conformity between the dose distribution planned in TPS and the actual one [1] [2] [3] . In-beam PET: exploit the beta+ activation induced in the patient's body by the hadrontherapy (HT) particle beam to perform treatment monitoring and dose-delivery accuracy assessment. INSIDE collaboration: build an in-beam PET and tracker combined device for on-line HT monitoring [4] [5] .
METHODS
Preliminary PET measurements performed at the CNAO (Italian Hadron-therapy National Center)[6] synchrotron facility:
• PET module block: 16x16 Lutetium Fine Silicate scintillator elements 3.2x3.2x20 mm 3 , coupled one-to-one to a Silicon Photomultiplier matrix, read out by TOFPET ASIC [7] .
• Preliminary tests with one module per head at 25 cm distance from isocenter, the complete scanner features two 10x25 cm 2 planar heads of 10 modules. • Tests with proton beams and prototype detector modules confirmed the feasibility of the INSIDE in-beam PET monitoring device.
• Detector and acquisition modeling by means of Monte Carlo allows accurate activity image simulation • Simulations in good agreement with data can be used to calculate the expected activity distribution measured by the PET scanner.
• In-spill acquisition capability promising for continuous cyclotron beams and next-generation high duty cycle synchrotrons.
• Performance expected to improve with the complete INSIDE scanner with 10x acceptance.
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